LSLJJJUULlI JjQjJJI 

-lala-aJI (C lloii 
cjUKio^J cLjj_±ij-aJI ojbill 
(jxqijpJlq i i\l lo II gjq Ljjq 



ajbl cLSjg 

djgJUJI ojIsluUI (jK'iol ^515 

/t-n- -aurA /urv 


A_j1j1ulo llliall ^Jc. j 

cillj £ya j 


ulcLuilj /£ul»-VI • p ■■ /o^I o-l ■ 


((Jgjj^Jb 1 i g'i'Sn ) ClLiJjJI £QjX\Q 


£^ljujJI fi — luI 


ly£ \ i o I I ^ ^Ijn II luI 


^puujl r CL9jJI 


r 

p'M^.l II fi Ujl 

dqkj jJI 
rOlSjSllj 
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JlgjjjJI 






JjVi ' 






«aai 






ikiai 












j^Ull 











^JJJjJI ,_CL9J_II 


djjiijill lalacJI f Lbi (iujjuJI jjjill 
Lji^jpJIg uiLhJI jgiuig olilkkiU cb]±i)jxJI ojb)ll 


:g>jl iJI :J Ik SicJ 

idjiLlg uJlbJ I r fl uj I 

=M a:mJI :6 jI oJI 

,XLSJ :0Jjl Ul 


A^iua p *\ ) cjL&luaJ) j .At 

AjI jIulo uJUal! ^ylc j 
4_uil 1 (Jj9 lA 11.A j£Ul j 


CLUJ 


djliS oJLhJI ^ik 
djH5 Oik jJiij g ilolii cuilg cLcuul 
.ibbill dsjq Jhl j cuk Jii ikik 


itjjjqJbJI ,xl9j 












. / uJUaJI 


*Lul^j £»Xjl l.^* ^ *L»3 tyoLuu Jlj frml l l^t V 

yul^j jji J>3*« ^1 Jj Ju Vj yvii*«VI (-*»-l / 

. Jlj*« J^->t 5^ -lrd,l ^UJLI Jujj V L4»*d t-x^i i w*JUuJI i/bCo/VI dujb.1 Jjx 

JUU 


u J l>>j jl zJjuji j^jLl>-VI aL*J jx. dujL>>l jJx / 
Jl lj*u J^aJ ^Ul^a ^LJiaJ AJtOt^JI lajI>-VI Jl Jjl j^Jt ljI j Sjjl jJI JJJs> 

^ (i) y O e- o c^aJI yol>.VI : Jll* 



ajI>-VI y^LsJz+a ajI>I C* » ij L-.Ia. tJ b C a 2 ftj t lla>- y\jl>J £*»4 lit U / 

Ua>- ajI^-V' umM Uai- ajI>) Cm>1j uiaCJb pj , '}^s^a ^ul».l Cm>-I lit U y\Jl>- / 
lla>- ^ jLvVI jChu „ ly*££=»\ t>r Lc JJJailll aJI>- 

laiS tyljVI Ajld-^l VI J-Uj jJi 4 ( ajjU-4 J.4 jLl>»VI) A>£ 3 XI tMXo/VI Ajl>-VI Jj^aJ ^ : LA^^TtU 

ASeius ( \ 1 ) 1 1 J* -i II obta-a i-U: v^ 
^3 t t * l« C ^~> oh ab L* ? qa J^aG V 

■ ( CilftLu ^ 

VN>>ji ( *1 * )jLI>-^U£ J *T 1 II^qJJI / 



djl^)U y jf> i^t^n j 1 r 



AjjVI jijWfl y& ua) 


JjVt Jt>Ji 


; AjjV) jjj) jil) (jA j£ j£ SjjjlaII 4 oJabj]) 4 i^UJ) ua&l -f 


j^ui jjjii 


# Aj 1] 4iui Sjjb 4-&SJI J*5 jjjli-t 

^ u LI a ojj^I dtaJJ jJljll jjjli - T 

.^Lilxbl SjilJb ^jl jjjli - i 

; (JA Jij J La -lj 

. j^auJ £ jaJI JJ jj]| — ® 


.01b blaJI 4Jclibl _ V 


Jja^l S*tiS -A 






® 

: 6 O AoajIIaj tfjlA — yjlill lJIa - _* 


4*2|a3I Aj jfl JA luM jLjj jJUAAJ jj Ljjj& t iLajl ,^i AjLaJI jbll »A*jj UuiaI— A 

.(AjIIUI Alt ijlit JUAb) 6 V 



6 V Ajiiliil AjjS JJjla jbj jIusm AJLuaj) JUC. t SUN <tmJI AjclLaJ) uua! - \ > 


. 50 Hz aJJ>J 



, JJjltil j-l^a-xSLi t Hal) JLudjI AJla. ^2 SjilJil] Ajl£il AijliutJI uiuaI - \ \ 



, UIjI JJjlaJl uaIaJI JL^jI AJbk _ji t flbll ^2 SjLtJl jblSI Siui lauia! Y 







; l aa gcjiult La - f 


. 4 Lja fjz < 54^11 t^y ■ 


liA uj)ji3 4j mil (jfA jjjSj jj£i ^ajaJI 4j jJa jlS j La ^Jauj jjjjfl Jajiu<-T 

.^kuiii 


L>a lJ 4 A qa 'ill 4 jja;! ^ ( 72 ) » 44 C> jjLutabjjJI <-* 4 A ^hVL>il — T 

. ( 42 ) < 5 J^' aJJt 


.L yil ^SM 4iUaJI Cjbjlaw (> SjliJl Gljj CjUjj^! flJjC -i 


:6* J* OaOi* - v 



,4j-v"'Atl j iLaJl jj jImVI 

4JjLL*JI 4 a j 

-i 


_0 

Ja*JI $ jia 














yililSJI ilxJVI 

4jjULaJl 4 a j 

-A 

-V 

4xj uU jj^ill 4ija. 4Ajj]a 
bjtailiA l£jl*_ul 














Ifrla j£ ^W\a 70 Aila Cjlil J^jla jbj j^lLj - _2t 

Ujja Ij&jIa fey * j <Ujlal bjlj^ Jja. jjJj 200cm 2 


.^Luu Q.5 ^ugLl it4 Jla»a ^ 4ajlj/ SjjJ 50 

;4 jjVI (JjVlaJl ^ t, flUll ^ jla jjj oil jlolt $ jjll 


, ^uiJal \ia\\ iajlaik sIajI ( J& Lj y£. uftLaJ) (j jluw jj£j U-lic- — S 


, ^uuIaULtll o^uiil iajIa^J LJI t iLa.ll j jj£j Laij& - ^ * 


. ^uuJal mall Ja jiai. ^1&60 ° SULa i_a1a]| ^jIum jj£j Laijc- - \ \ 


LaJj^fr dikll jl jm <bfi jj£j jill £*a>!l <> s JJ>» ^ ^ 

600 

.^mJal mall 


illilt Jlj-JI 

^b l aa AjIaVI jja t -f 

jLu (yljl! fjSj 5A 4jbi jljj Ufc-la.! ^3 jm f I j^JI ^3 Ailuw Ufjjj jbjljla j UjVu . ia jlilui- > 

. 2xl0' 5 N tjjljJt ^bJ! J& JjVI tbJl 1 $j jjjj Jil I Sjil! Oils ! jlii 10A 4jbi 

1 x 10 5 N 

2 x 10 5 N 

3 x 10‘ 5 N 


QdtA J La^J DjtfflU UAJLuiaI! 


4 x 10 5 N 

djbujVI jc jjjU]! jjjj 
jjjlll 


jjlailj sIajVI 
JjjjjLs ^jjta 

jjUjVI t aUll Ljli] JJC dulSj 110V Ajtill!! Ajj3 jamm a jLu jlu3.ftj J^ala Jj,' 

t aUll sjill jli • i iLbl Ljlii jjc 


lie j 4 Q = ^ ‘USlSbl <bjUL&l! jli l j£- l^Luajj .lie 4 jjLuua1! CjUjIIa!! ja 4 c yn 

Sjaljl! ‘UjtLbt <taj3 jli . 100 fi = 4i3l&bl “bjULbl jj£j ( _ f lc l^. 

100 Q 


•OOOO 5 OOOO ■ 10000:1 OOOO 




.0^-1 1 SjiUi _n 


-v 


. AoASjil CiLjjjjUVl -A 



jjjjj 15 mA <1a^u jLu u*cA\j 5 fl jlul JIa - -a. 
*&>j&>j 1.5 V fl4i3^b jiu^>jl L ^\ 4ljaj 

: <-U4^l . fl 1 Aalklilt 

. d^il <LaJ^Ul AjjLxJI A»4jIIa!I A»*j3 — ^ 


.10 mA (J\ ^Lpl i »j&j* J*aj yjJI Aj^jlaJI A^jIaaJI ‘Ui . 


. 400 Q U jlAJu Aj^jIa <LajljL*j Juaj bl Aj SjLaJl jb^l aluj — \ \ 


. Jua\ (jiLalt £jjJj (JaSc jjjajVI liU] _ \ T 






&\J\ JM' 


\QA j£ 4 j f jL jjill U - f 


. jlsjjlilaJI J cjLijJ jJl a UUll - > 


cil Jxall , J A u n*ill <iui.laJl_T 
• •• •• •• 


. 4j£HI Cj^Iu3ja!I alxuii Igj ^xlxaJl Luil^uJl — V 




f ^ua ^Vuml t qIxa ^kuj ^ cijlxjuVi ojlau ^ia^t ^ - c-i 
4 iUal djJlAj Gb> jJauAli ^TjaJl JJjui' ^jlmj aJJjj jjlll 

; 4jjV 1 GVlaJl ^ ^pxalt ^Jouj 4*W nail LjUjjaSJyi 

. iaflluJl f jua^l dilui >"t^frLuaj — 0 


juaiJ jijjuil i_A&luaj -1 


. JjVt f jJa^l JJjj cia.ua sJJjj jil jji3! ^jIa! f jJa al^au* ■■* — V 


JjVl P^juaH JjIaJI Lia.ua ^ja!I Ajjla jil jjUl ^jIaI ^^jua _ A 







GVJbuall uiSSI Jjlidl Jlfll J - -» 

:<> ^ ^ ufl^uijaS Jiau 

BAla^l- H 


ABEFA * 


BCDEB jL-ulM 1 


. 8 Q VjUkJl da -4^' JjS <J^ ^ fi- ^ V 




;^L bu> Aulc. J&jL iJbblj SUte jSj! -f 
. J^ajuxI A-ujflil AuLuajjll - S 


c-j ijLuijjLiaI] AjMViII SjJaII-Y 


. p&jiA i£Lt ^ UuA cJj Jjj jjja jP ^iUJ! o^' Afl^S-V 


, £buui) bit.*; ^ ‘ -^Sf M^t J^IaiUi 


; L5 jL bu> ojUC' J£J Jbj) Lr alxl' >— u£l - lj 

.dj*j Aoa£ AJj AJj£ AJj liat jjL-a jji. j£j-a AiUall qa a£-® 


jIjJjoI) jt J) jlabU IjaLuu IjuJjj j^jiais >. fljh -“I 


AJ uuulaI) jJuJI jji£Iiu di i*v i J«u2 f ^ d^luLajj jb^l Dbul jjlj-V 


^ jlajjlalaJl 


. aJjiAJ cM ^ J^' AfaJt ^ 



f 0.1A 4^ jUj 4j ^aj 4ij^ u*** ^ - ■» 

3 JJ>I1 $ jjj) &U 4&*lt Jttlt JjAaJl fuajj t (B) 4Jai 4£& , ^UL> 

■ (sinfl) <j+ «jhUi .A ti Jla^It olaulj dlLtli 4jj'j^ 4¥»J LS& (F) 


F(N) 

0.2 

0.4 

0.6 

a 
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sin0 

0.1 

0.2 
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0.4 

0.5 


jjsu>l\ (sin0) j ^'jJ' J& (F) a« 4alJ' 

:^j' Oaj^VI 

(a,b) <> J* ^ ^ * 


^uuLUfcAit jAiiS! AilaS-> ^ 


Jla-ai) ^S> LjJ i y£> IaASC' dllutl) SjjjaII 3 j III A-<»jS. ^ T 
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